04                          PRELIMINARY.
and kinetic energies equal to a given constant, that one for which the action is % the least is such that the system will require only to be started with the proper velocities, to move along it unguided.
281.     [In any unguided motion whatever, of a conservative system, the Action from any one stated position to any other, though not uecessarily^a minimum, fulfils the stationary condition^ that is to say, the condition that the variation vanishes,  which secures either a minimum or maximum, or maximum-minimum.]
282.  From this principle of stationary action, founded, as we have seen, on a comparison between a natural motion, 'and any other motion, arbitrarily guided and subject only to the law of energy, the initial ami final configurations of the system being the same in each cast:; Hamilton passes to the consideration of the variation of the. action in a natural or unguided motion of the system produced by varying  the initial  and final configurations, and the sum of the potential and kinetic energies.   The result is, that—
283.  The rate of decrease of the action per unit  of increase of any   one   of the   free   (generalized)   co-ordinates   specifying  the initial configuration, is equal to the corresponding (generalized) component momentum of the actual motion from that configuration: the rate of increase of the action per unit increase  of any one of the: free co-ordinates specifying the final configuration, is equal to the corresponding component momentum of the actual motion towards this second configuration: and the rate of increase of the action per unit increase of the constant sum of the potential and kinetic energies, is equal to the time occupied by the motion of which the action is reckoned.
284.    The determination of the motion of any conservative system iruw one to another of any two configurations, when the sum of its jmtential and kinetic energies is given, depends on the determination of a single function of the co-ordinates specifying those configurations by means of two quadratic, partial differential equations of the first order, with reference to those two sets of co-ordinates respectively, with the condition that the corresponding tsrms of the two differential equations become separately equal when .the values of the two sets of co-ordinates agree.   The function thus determined and tnn/.ioyed to express the solution of the kinetic problem was culled the Characteristic Function, by Sir W. R. Hamilton, to whom the method is due.    It is, as we have seen, «the 'action' from one of the configurations to the other; but its peculiarity in Hamilton's •ystctu is, that it is to be expressed as a function of the co-ordinates md a constant, the whole energy, as explained above. It is evidently symmetrical with respect to the two configurations, changing only in gign if their co-ordinates are interchanged.
285    The most general possible solution of the quadratic, partial, differential equation of the first order, satisfied by Hamilton s Qha-